Introduction
Diffusers of diverging pipes/ducts are extensively used in many industrial aspects. In consequence of various studies, diffuser works most efficiently at the expanding angle of 5 to 10 degree. However, in the automobile catalytic converter, an inefficient design of diffusers with large expanding angle under spatial and cost limitation has been designed. We have proposed a flow deflector inside the diffuser-part of an automobile catalytic converter, in order to reduce energy loss and to improve thermal uniformity. In this study, using conical and two-dimensional diffusers, we investigated experimentally the influence of the downstream substrate on the efficiency. In addition, we calculated the flow using OpenFOAM and compared it with the experimental results. Figure 1 shows the conical diffuser with flow deflector model respectively. The present experimental apparatus is the same as our previous studies (1) (2) (3) .
Methods
Computation was carried out using open-source software OpenFOAM version 2.3.0. The overview of numerical set-up is summarized in Table 1 .
Results and Discussion
3.1. Pressure-loss coefficient from experiment Figure 2 shows the pressure-loss coefficient z of the conical diffuser plotted against Re. For reference, the figure also shows previous data of z (4) . The former concerns the ordinary-diffuser case with small qs.
We can confirm that the influence of the flow deflector is remarkable; at Re ≳ 4´10 4 , the reduction on z is more than 20% ref even in the ordinary-diffuser case, as well as the downstream-substrate case (3) . Figure 3 shows a typical visualized flow field obtained by computation, namely, time-averaged velocity vectors inside the diffuser with the flow deflector in the ordinary-diffuser case, on the center plane, at Re = 5.0´10 4 . It is confirmed that the timeaveraged flow field is mostly axi-symmetric throughout the diffuser. We can see a strong annular flow whithout separation near the walls of the diffuser, in addition to the main flow.
Computation

Concluding Remarks
It is revealed that the flow deflector is effective for diffusers as well as catalytic converters. 
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